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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an amplifier circuit, capable 
reducing chip area and being operated stably by eliminating the need 
for phase compensation capacity for stabilization or for sharply 
reduction it. 

SOLUTION: An input amplifier stage 2 and an output amplifier stage 
3 are connected in cascade between signal input terminal IN+. IN- 
and a signal output terminal OUT of an amplifier circuit 1, and a 
resistor circuit 4, including at least one resistor, is inserted between 
an output terminal of the output amplifier stage 3 and the signal 
output terminal OUT. Thus, first zero point with a frequency lower 
than the frequency at with the gain is unity is formed in a closed 
loop frequency which is characteristic of the amplifier circuit 1. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The amplifying circuit characterized by having a resistance circuit including 
at least one resistance inserted in the amplifying circuit which drives a capacitive load 
between two or more magnification stages by which cascade connection was carried out 
between the signal input terminal of this amplifying circuit, and the signal output 
terminal, and which have an input magnification stage and an output magnification 
stage at least, and the outgoing end of said output magnification stage and said signal 
output terminal. 

[Claim 2] Two or more magnification stages by which cascade connection was carried 
out between the signal input terminal of this amplifying circuit, and the signal output 
terminal in the amplifying circuit which drives a capacitive load and which have an 
input magnification stage and an output magnification stage at least, It is the 
amplifying circuit which has a resistance circuit including two or more resistance 
inserted between the outgoing end of said output magnification stage, and said signal 
output terminal, and is characterized by connecting said resistance circuit between said 
at least one output magnification stage chosen from said two or more resistance, and 
said signal output terminal. 

[Claim 3] The amplifying circuit according to claim 1 or 2 characterized by having the 
feedback path which returns from the outgoing end of said output magnification stage 
to the input edge of said input magnification stage. 

[Claim 4] An amplifying circuit given in any 1 term of claims 1*3 characterized by the 
frequency of the 2nd pole which appears in the open loop frequency characteristics of 
said amplifying circuit being lower than the frequency from which the gain of said 
amplifying circuit is set to 1, and the frequency of the 1st zero point which appears in 
these open loop frequency characteristics being lower than the frequency from which 
the gain of said amplifying circuit is set to I. 
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[Claim 5] Said amplifying circuit is an amplifying circuit given in any 1 term of 1-4 
which are characterized by having a feedback path containing capacity between the I/O 
edges of said output magnification stage. 

[Claim 6] Said amplifying circuit is an amplifying circuit given in any 1 term of claims 
1-6 which input the input signal electrical potential difference which changes to said 
signal input terminal for every predetermined period, and are characterized by the time 
constant by the capacity component of said resistance circuit and said capacitive load 
being 1/5 or less [ of said predetermined period ]. 

[Claim 7] The resistance of said resistance circuit is an amplifying circuit according to 
claim 6 characterized by being less than [ 50kohm ]. 

[Claim 8] Said resistance circuit is an amplifying circuit according to claim 2 
characterized by consisting of two or more resistance and two or more switches, and the 
resistance of this resistance circuit being set up by turning on and off of this switch. 
[Claim 9] Said resistance circuit is an amplifying circuit given in any 1 term of claims 
1-8 characterized by being constituted by the on resistance of a field-effect transistor. 
[Claim 10] Said amplifying circuit is an amplifying circuit given in any 1 term of claims 
1-9 characterized by having further a means by which the input signal level inputted 
into said signal input terminal detects having changed to the predetermined polarity, 
and controls the bias current of said output magnification stage. 

[Claim 11] Said input magnification stage has the forward side amplifying circuit and 
negative side amplifying circuit which input the 1st and 2nd input signals which change 
to a forward side and a negative side to a predetermined common electrical potential 
difference, respectively, respectively. The 1st differential transistor pair into which said 
forward side amplifying circuit inputs said 1st input signal, this with the 1st current 
source which gives the 1st tail current of a differential transistor pair The 1st current 
mirror by which the current input edge and the current outgoing end were connected to 
said 1st two outgoing end of a differential transistor pair, respectively, It consists of the 
1st switch formed between said 1st two outgoing end of a differential transistor pair. 
Said negative side amplifying circuit the 2nd differential transistor pair which inputs 
said 2nd input signal - this with the 1st current source which gives the 2nd tail 
current of a differential transistor pair The 2nd current mirror by which the current 
input edge and the current outgoing end were connected to said 2nd two outgoing end of 
a differential transistor pair, respectively, When it consists of the 2nd switch formed 
between said 2nd two outgoing end of a differential transistor pair and said 1st input 
signal is inputted into said forward side amplifying circuit When said 1st switch is 
controlled by the OFF state, said 2nd switch is controlled by the ON state, respectively 
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and said 2nd input signal is inputted into said negative side amplifying circuit Said 1st 
switch is controlled by the ON state and said 2nd switch is controlled by the OFF state, 
respectively. Said output magnification stage Each drain or collector is constituted by 
the outgoing end of this output magnification stage by the KOMPURIMENTARI 
transistor pair by which common connection was made. One gate or base of this 
KOMPURIMENTARI transistor pair is connected to one outgoing end of said forward 
side amplifying circuit. An amplifying circuit given in any 1 term of claims 1-10 
characterized by connecting the gate or the base of another side of this 
KOMPURIMENTARI transistor pair to one outgoing end of said negative side 
amplifying circuit. 

[Claim 12] Said input magnification stage has the forward side amplifying circuit and 
negative side amplifying circuit which input the 1st and 2nd input signals which change 
to a forward side and a negative side to a predetermined common electrical potential 
difference, respectively, respectively. The 1st differential transistor pair into which said 
forward side amplifying circuit inputs said 1st input signal, this ■- with the 1st current 
source which gives the 1st tail current of a differential transistor pair The 1st current 
mirror by which a current input edge and the 1st current outgoing end were connected 
to said 1st two outgoing end of a differential transistor pair, respectively, It consists of 
the 1st switch formed between said 1st two outgoing end of a differential transistor pair, 
and the 3rd switch made to turn said 1st current source on and off. Said negative side 
amplifying circuit the 2nd differential transistor pair which inputs said 2nd input 
signal this - with the 1st current source which gives the 2nd tail current of a 
differential transistor pair The 2nd current mirror by which a current input edge and 
the 1st current outgoing end were connected to said 2nd two outgoing end of a 
differential transistor pair, respectively, The 2nd switch formed between said 2nd two 
outgoing end of a differential transistor pair, It consists of the 4th switch made to turn 
said 2nd current source on and off. Furthermore, the 2nd current outgoing end of said 
1st current mirror is connected to the current input edge of said 2nd current mirror 
through the 5th switch. The 2nd current outgoing end of said 2nd current mirror is 
connected to the current input edge of said 1st current mirror through the 6th switch. 
When said 1st input signal is inputted into said forward side amplifying circuit Said 1st, 
4th, and 6th switches are controlled by the OFF state, and said 2nd, 3rd, and 5th 
switches are controlled by the ON state, respectively. When said 2nd input signal is 
inputted into said negative side amplifying circuit Said 1st, 4th, and 6th switches are 
controlled by the ON state, and said 2nd, 3rd, and 5th switches are controlled by the 
OFF state, respectively Said output magnification stage Each drain or collector is 
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constituted by the outgoing end of this output magnification stage by the 
KOMPURIMENTARI transistor pair by which common connection was made. One gate 
or base of this KOMPURIMENTARI transistor pair is connected to one outgoing end of 
said forward side amplifying circuit. An amplifying circuit given in any 1 term of claims 
1-10 characterized by connecting the gate or the base of another side of this 
KOMPURIMENTARI transistor pair to one outgoing end of said negative side 
amplifying circuit. 

[Claim 13] Said input magnification stage is an amplifying circuit according to claim 1 
which has the feedforward path which is constituted by the 1st input circuit which 
consisted of transistors of the 1st conductivity type to which said signal input terminal 
is connected, and the 2nd input circuit which consisted of transistors of the 2nd 
conductivity type to which said signal input terminal is connected, and contains a 
capacitative element at least from said the 1st or 2nd drain or source of a transistor to 
said output magnification stage. 

[Claim 14] Said output magnification stage is constituted by the 1st and 2nd transistors 
which have the gate which receives a signal. The drain of said 1st transistor is 
connected to said signal output terminal. The drain of said 2nd transistor is connected 
with the source of said 1st transistor. The source of said 2nd transistor is an amplifying 
circuit according to claim 13 where it connects with the 1st power source, and said 
feedforward signal path is connected to the source of said 1st transistor, and the 
connection node of the drain of the 2nd transistor. 

[Claim 15] The current source which supplies a bias current to said output 
magnification stage is an amplifying circuit according to claim 13 where it is constituted 
by the 3rd transistor which has the gate where bias voltage is impressed through a 
resistance element and this resistance element, and said foot forward signal path is 
connected to the connection node of the gate of said resistance element and said 3rd 
transistor. 

[Claim 16] An amplifying circuit including a means to output said bias voltage by which 
the input signal level inputted into said signal input terminal detects having changed to 
the predetermined polarity, and controls the bias current of said output magnification 
stage according to claim 15. 

[Claim 17] Said resistance element is an amplifying circuit according to claim 15 or 16 
constituted by the field-effect transistor which has predetermined on resistance. 
[Claim 18] It is liquid crystal display equipment which has the liquid crystal display 
with which array formation of the scanning line which intersects the signal line for 
giving the signal level according to a picture signal alternatively to two or more pixels 
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and each of these pixels and this signal line was carried out, the drive circuit which 
drives said signal line according to a picture signal, and the selection circuitry which 
makes sequential selection of said scanning line, and is characterized by for said drive 
circuit to have the amplifying circuit of a publication in any 1 term of claims 1-17. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] the liquid crystal display equipment using the amplifying circuit 
and this which drive a capacitive load according to the input signal electrical potential 
difference from which this invention changes for every predetermined period - starting 
especially the facet for integration - it is related with the amplifying circuit of a 
product and a low power. 
[0002] 

[Description of the Prior Art] Generally a liquid crystal cell is arranged in the shape of a 
matrix, and liquid crystal display equipment is constituted by the scanning-line 
selection circuitry which drives alternatively the liquid crystal display panel from which 
two or more signal lines and two or more scanning lines with which a picture signal is 
supplied crossed, and which they arranged and consisted of, and the liquid crystal 
display drive circuit and the scanning line for supplying a picture signal to a signal line 
and driving a liquid crystal display panel. 

[0003] As for the signal-line drive circuit of the liquid crystal display drive circuit of this 
liquid crystal display equipment, the amplifying circuit of a voltage follower 
configuration has been used. The error during the I/O which the gain A of an amplifying 
circuit produces with a voltage follower configuration since it is limited is expressed 
with 1/A of input voltage. In order to make this error small, the thing of a two-step 
configuration has been used as an amplifying circuit of a signal-line drive circuit. 
Specifically, it was constituted by the input magnification stage and the output 
magnification stage which has the phase compensation capacitance Cf. 
[0004] 

[Problem(s) to be Solved by the Invention] With the conventional configuration, when 
the load-carrying capacity connected to an output magnification stage is large, in order 
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to operate an amplifying circuit to stability with a low power, phase compensation 
capacitance must be enlarged with about 35pF. Moreover, the transformer conductor of 
magnification [ the 2nd step of ] stage must be enlarged by enlarging a bias current. 
Therefore, when the drive circuit which contained 300 of this amplifying circuit, for 
example was integrated, since at least that [ 3 5pF / per amplifying circuit ] needed the 
phase compensation capacitance Cf, the capacity of 900-1500pF was needed on the 
whole, and there was a problem that a chip area became very large. Moreover, there was 
a problem that the consumed electric current increased for stabilization. 
[0005] As mentioned above, in the amplifying circuit connected to a mass capacitive load, 
there was a problem that total of phase compensation capacitance becomes very large to 
the extent that it is needed, in case two or more amplifying circuits are integrated, a 
chip area increased and cost became high, by the conventional technique of stabilizing 
an amplifying circuit with phase compensation capacitance. Moreover, there was a 
problem that the consumed electric current increased. 
[0006] 

[Means for Solving the Problem] As at least that for stabilization makes phase 
compensation capacitance unnecessary or this invention can reduce it sharply, it 
reduces chip areas, and it operates to stability, and aims at offering the amplifying 
circuit which reduces the consumed electric current further. 

[0007] Cascade connection of this invention is carried out between the signal output 
terminals by which a capacitive load is connected with a signal input terminal, and it 
offers the amplifying circuit constituted by the resistance circuit including at least one 
resistance inserted between two or more magnification stages which have an input 
magnification stage and an output magnification stage at least, and the outgoing end of 
an output magnification stage and a signal output terminal. 

[0008] This resistance circuit is constituted by two or more resistance, and at least one 
resistance chosen from resistance of these plurality is connected between an output 
magnification stage and a signal output terminal. Moreover, this resistance circuit 
consists of two or more resistance and two or more switches, and the resistance of a 
resistance circuit is set up by turning on and off of a switch. Furthermore, a resistance 
circuit may be constituted by the on resistance of a field-effect transistor. 
[0009] The feedback path which returns from the outgoing end of an output 
magnification stage to the input edge of an input magnification stage is established, and 
an amplifying circuit is constituted from this invention by the voltage follower. 
[0010] Thus, it is desirable to make it the gain of an amplifying circuit become for the 
frequency of the 2nd pole which appears in open loop frequency characteristics to be 
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lower than the frequency from which the gain of an amplifying circuit is set to 1, and 
lower than the frequency from which the frequency of the 1st zero point which appears 
in these open loop frequency characteristics is set to 1 in the constituted amplifying 
circuit. 

[0011] Moreover, the signal output terminal and capacitive load of an amplifying circuit 
may be separated in input conversion offset voltage mode, and the feedback path 
containing capacity (phase compensation capacitance) may be established between the 
I/O edges of an output magnification stage for stabilization when load-carrying capacity 
becomes small equivalent, for example. 

[0012] The 1st zero point is formed in the open loop frequency characteristics of an 
amplifying circuit of the outgoing end of an output magnification stage, the resistance 
component of the resistance circuit inserted between signal output terminals, and the 
capacity component of a capacitive load, and when a phase progresses in this zero point, 
the delay of the phase by the pole can be compensated with the amplifying circuit of this 
invention in an output magnification stage. That is, since the phase margin which are a 
phase in case gain is set to 1, and a 180-degree difference can be enlarged, at least that 
for stabilization of an amplifying circuit of operation does not need phase compensation 
capacitance, moreover ■■ about - since the value may be very small even when you need 
phase compensation capacitance -■ about - the chip areas which were required in order 
to form phase compensation capacitance are reducible. Furthermore, the consumed 
electric current can be reduced. 

[0013] When the input signal electrical potential difference which changes to a signal 
input terminal for every predetermined period is inputted, it is desirable to make the 
time constant by the capacity component of a resistance circuit and a capacitive load or 
less [ of this predetermined period ] into 1/5 in the amplifying circuit of this invention. 
Less than [ 50kohm ] is suitable for the resistance of the resistance circuit in this case. 
[0014] The control section by which the input signal level inputted into a signal input 
terminal detects having changed to the predetermined polarity, and controls the bias 
current of an output magnification stage may be further prepared in the amplifying 
circuit of this invention. 

[0015] An input magnification stage can apply this invention also to the amplifying 
circuit for 2 inputs which has the forward side amplifying circuit and negative side 
amplifying circuit which input the 1st and 2nd input signals which change to a forward 
side and a negative side to a predetermined common electrical potential difference, 
respectively, respectively. 

[0016] The 1st differential transistor pair into which a forward side amplifying circuit 
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inputs the 1st input signal according to the desirable mode of the amplifying circuit for 
2 inputs, this - with the 1st current source which gives a tail current to the 1st 
differential transistor pair The 1st current mirror by which the current input edge and 
the current outgoing end were connected to the 1st two outgoing end of a differential 
transistor pair, respectively, The 2nd differential transistor pair into which it consists of 
the 1st switch formed between the 1st two outgoing end of a differential transistor pair, 
and a negative side amplifying circuit inputs the 2nd input signal, this - with the 1st 
current source which gives a tail current to the 2nd differential transistor pair The 2nd 
current mirror by which the current input edge and the current outgoing end were 
connected to the 2nd two outgoing end of a differential transistor pair, respectively, 
When it consists of the 2nd switch formed between the 2nd two outgoing end of a 
differential transistor pair and the 1st input signal is inputted into a forward side 
amplifying circuit When the 1st switch is controlled by the OFF state, the 2nd switch is 
controlled by the ON state, respectively and the 2nd input signal is inputted into a 
negative side amplifying circuit, the 1st switch is controlled by the ON state and the 
2nd switch is controlled by the OFF state, respectively. 

[0017] On the other hand, each drain or collector is constituted by the 
KOMPURIMENTARI transistor pair by which common connection was made at the 
outgoing end of this output magnification stage, one gate or base of this 
KOMPURIMENTARI transistor pair is connected to one outgoing end of a forward side 
amplifying circuit, and, as for an output magnification stage, the gate or the base of 
another side of this KOMPURIMENTARI transistor pair is connected to one outgoing 
end of a negative side amplifying circuit. 

[0018] Thus, it becomes possible to set up the bias current of an output magnification 
stage simply by making phase compensation capacitance unnecessary in the amplifying 
circuit for 2 inputs constituted, to the extent that it is the same as that of the point, or 
short-circuiting with a switch between the outgoing ends of a differential transistor pair 
in the amplifying circuit of the direction where it is not used a forward side and among 
negative side amplifying circuits, not inputting an input signal level when it is the thing 
of ****** capacity and can finish. 

[0019] Furthermore, while adding the 3rd and 4th switches for making a forward side 
amplifying circuit and a negative side amplifying circuit turn on and off the 1st and 2nd 
current sources as other modes of the amplifying circuit for 2 inputs in addition to the 
configuration of the above-mentioned amplifying circuit for 2 inputs The 2nd current 
outgoing end of the 1st current mirror is connected to the current input edge of the 2nd 
current mirror through the 5th switch. When the 2nd current outgoing end of the 2nd 
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current mirror is connected to the current input edge of the 1st current mirror through 
the 6th switch and the 1st input signal is inputted into a forward side amplifying circuit 
When the 1st, 4th, and 6th switches are controlled by the OFF state, the 2nd, 3rd, and 
5th switches are controlled by the ON state, respectively and the 2nd input signal is 
inputted into a negative side amplifying circuit The 1st, 4th, and 6th switches may be 
controlled by the ON state, the 2nd, 3rd, and 5th switches may be made to be controlled 
by the OFF state, respectively, and lowpowerization will still be attained if it does in 
this way. 

[0020] The amplifying circuit of this invention constituted as mentioned above has the 
useful scanning line which intersects the signal line for giving the signal level according 
to a picture signal alternatively to two or more pixels and each of these pixels, and this 
signal line as an amplifying circuit of the drive circuit in the liquid crystal display 
equipment which has the liquid crystal display by which array formation was carried 
out, the drive circuit which drives a signal line according to a picture signal, and the 
selection circuitry which makes sequential selection of the scanning line. 
[0021] The liquid crystal display with which array formation of the scanning line which 
intersects a signal line for this invention to give the signal level according to a picture 
signal alternatively to each of two or more pixels and two or more of said pixels and this 
signal line was carried out, It consists of a drive circuit which drives a signal line 
according to a picture signal, and a selection circuitry which makes sequential selection 
of the scanning line. A drive circuit Two or more magnification stages by which cascade 
connection was carried out between the signal output terminals by which a capacitive 
load is connected with the signal input terminal with which an input signal is supplied 
and which have an input magnification stage and an output magnification stage at least, 
Liquid crystal display equipment including the amplifying circuit constituted by the 
resistance circuit including at least one resistance inserted between the outgoing end of 
said output magnification stage and said signal output terminal is offered. 
[0022] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained based on a drawing. Drawing 1 is drawing showing the basic configuration of 
the amplifying circuit concerning 1 operation gestalt of this invention. This amplifying 
circuit 1 is a circuit which amplifies the differential input signal inputted between 
signal input terminal IN+ of a pair, and IN-, and is outputted from the signal output 
terminal OUT, carries out cascade connection of the output magnification stage 3 which 
amplifies further the output of the input magnification stage 2 and this input 
magnification stage 2, and is constituted. Between the outgoing end of the output 
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magnification stage 3, and the signal output terminal OUT of an amplifying circuit 1, 
the resistance circuit 4 according to this invention is inserted. 

[0023] Moreover, the feedback circuit 5 which returns from the outgoing end of the 
output magnification stage 3 to the input edge (signal input terminal IN-) of the input 
magnification stage 2 if needed is formed. Furthermore, the feedback circuit where at 
least that of minute capacity value contains the phase compensation capacitance Cf 
between the I/O edges of the output magnification stage 3 if needed may be inserted. 
[0024] Next, an operation of the amplifying circuit 1 of drawing 1 is explained. 
[0025] Drawing 2 is the equal circuit of an amplifying circuit 1, the output resistance of 
the output magnification stage 3 and Rf express the resistance component of the 
resistance circuit 4, and, as for a CL, in the capacity component by which the 
transconductance of the input magnification stage 2 and Rl are added to the 
juxtaposition combined resistance of the output resistance of the input magnification 
stage 2, and the input resistance of the output magnification stage 3, and Cl is added to 
the outgoing end of the input magnification stage 2, and gm2, the transconductance of 
the output magnification stage 3 and R2 express [ gml ] load-carrying capacity, 
respectively. Moreover, in the input signal electrical potential difference to signal input 
terminal IN+ and IN-, and vl, the output voltage of the input magnification stage 2 and 
v2 express the output voltage of the output magnification stage 3, and vo expresses [ vi ] 
the output signal electrical potential difference to the signal output terminal OUT, 
respectively. 

[0026] Here, in the amplifying circuit 1 of drawing 1 , the frequency of the 2nd pole 
which appears in those open loop frequency characteristics can introduce the 1st zero 
point into these open loop frequency characteristics by becoming lower than the 
frequency from which the gain of an amplifying circuit 1 is set to 1, and inserting the 
resistance circuit 4 between the outgoing end of the output magnification stage 3, and 
the signal output terminal OUT. That is, the 1st and 2nd pole and 1st zero point of an 
amplifying circuit 1 are called for as follows from the transfer characteristics over 
output voltage v2 from the input signal electrical potential difference vi drawn using the 
equal circuit of drawing 2 . 

[0027] 1st pole frequency (rad/sec) : 1/(R2+R£) (CL) 
(In [ Rf / however, / R2»] approximation 1/(R2 and CD) 
2nd pole frequency (rad/sec) • 1/(R1, Cl) 
1st zero point frequency (rad/sec) ' l/(Rf-CL) 

The amplitude at the time of establishing the resistance circuit 4 in the continuous line 
of (a) of drawing 3 and (b) and the open loop frequency characteristics of a phase are 
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shown. Moreover, a broken line shows open loop frequency characteristics in case there 
is no resistance circuit 4 for a comparison (Rf=0). As shown in (b) of drawing 3 , the 
phase which was overdue with the 1st and 2nd pole can be advanced by the zero point 
formed of the resistance circuit 4 based on this invention, and the phase margin can be 
improved, therefore since phase compensation capacitance is not needed to the extent 
that it seems that it needed conventionally for stabilization of an amplifying circuit 1 of 
operation - about - it becomes possible to reduce the chip areas which were required in 
order to form phase compensation capacitance. 

[0028] Moreover, in the conventional phase compensation, although the 2nd pole 
frequency has improved the phase margin by enlarging the current of an output 
magnification stage since it was approximated with gm2/CL to the mass load, it had 
become the increment in power consumption. On the other hand, in this invention, since 
the transformer conductor itself is not related to the frequency of the direct pole, low 
frequency power can perform phase compensation. 

[0029] Thus, in the amplifying circuit of this invention, phase compensation capacitance 
becomes unnecessary to the extent that it is fundamental, but the phase compensation 
capacitance Cf may be added to an amplifying circuit 1 to the extent that it is minute so 
that it may explain below. Generally the amplifying circuit 1 has input conversion offset 
voltage (Vos). As shown in (a) of drawing 4 , this input conversion offset voltage Vos is 
the form where the voltage source equivalent to the input conversion offset voltage Vos 
started one input (here noninverting input) of an amplifying circuit without offset, and 
can be modeled. If negative feedback is performed to an amplifying circuit and an 
amplifying circuit is used for it with a voltage follower configuration as shown in (b) of 
drawing 4 , it is the output signal electrical potential difference Vout. The electrical 
potential difference on which only the electrical potential difference for input conversion 
offset voltage Vos offset the input signal electrical potential difference Vin is outputted. 
[0030] In order to cancel this input conversion offset voltage Vos, as the former shows to 
(a) of drawing 5 , capacity Ch and switches SW1-SW3 are used. By closing SW1 and 
SW3 once, opening SW2, and making an amplifying circuit a voltage follower 
configuration It is made for the input conversion offset voltage Vos to be built over 
capacity Ch (input conversion offset detection mode). By next, the thing for which 
connection is changed so that the capacity Ch which opened switches SWl and SW3 as 
shown in (b) of drawing 5 , closed the switch SW2, and required offset voltage Vos may 
start the input (reversal input) of another side of an amplifying circuit at a serial The 
approach of canceling the input conversion offset Vos was taken. 

[0031] Thus, for input conversion offset voltage cancellation, the time amount for offset 
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voltage detection of drawing 5 of (a) is needed, and in order to shorten this time amount, 
the signal output terminal and load-carrying capacity CL of an amplifying circuit are 
usually cut by the switch SW4. 

[0032] If the technique of this input conversion offset voltage cancellation is applied to 
the amplifying circuit of this invention as it is, as a result of the frequency of the 1st 
pole and the 1st zero point shifting from the condition shown as a continuous line to the 
one where a frequency is higher as shown in drawing 6 since the signal output terminal 
OUT of the amplifying circuit 1 of drawing 1 is cut from load-carrying capacity CL, the 
phase margin will decrease in the offset voltage detection mode of (a) of drawing 5 . 
Then, if the phase compensation capacitance Cf is used together corresponding to the 
condition that the effectual load -carrying capacity CL became small like offset voltage 
detection mode to the extent that it seems that a broken line shows in drawing 1 , such a 
problem can be avoided and the phase margin can be secured. In this case, since the 
phase compensation capacitance Cf is good at the small value of 0.5pF, increase of a chip 
area is slight, it ends, and the advantage of this invention is not spoiled. 
[0033] Next, with reference to drawing 7 - drawing 22 , the concrete circuitry of the 
amplifying circuit of drawing 1 is explained. The 1st example of the amplifying circuit of 
drawing 1 is shown in drawing 7 - drawing 9 . The 1st amplifying circuit shown in 
drawing 7 is the configuration that there are two magnification stages. A differential 
transistor pair The transistor Mn 1 by which the current input edge and the current 
outgoing end were connected to the drain which is a current source and two outgoing 
ends of a differential transistor pair with the transistors Mpl and Mp2 to constitute and 
the transistor Mp4 which gives a tail current to this differential transistor pair It is 
constituted by the input magnification stage which consists of a current mirror by Mn2, 
the output magnification stage which consists of a KOMPURIMENTARI transistor pair 
with transistors Mp3 and Mn3, and the resistance Rf which constitutes a resistance 
circuit. In addition, Mpx expresses a P channel MOS transistor and Mnx expresses an 
N-channel metal oxide semiconductor transistor, respectively (following, the same). 
[0034] Drawing 8 shows the 2nd example of an amplifying circuit in which the on 
resistance of Transistors Mpr and Mnr was used instead of the resistance Rf of drawing 
2 . According to this, the drain of each other is connected with the source of P channel 
MOS transistor Mpr which constitutes a resistance circuit, and the N channel MOS 
transistor Mnr, it connects between the node of transistors Mp3 and Mn3, and an 
output terminal OUT, and the gate of Transistors Mpr and Mnr is connected to power 
sources Vdd and Vss, respectively. 

[0035] Drawing 9 shows the 3rd example of an amplifying circuit in which the 
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transistors Mpr and Mnr of drawing 8 served as the function of the switch SW4 required 
of input conversion offset voltage cancellation actuation of the amplifying circuit 
explained by drawing 4 and drawing 5 . According to this amplifying circuit, the gate of 
Transistor Mnr is connected to the gate of Transistor Mpr through Inverter IN. If a 
switching signal is inputted into signal-line SL according to this circuit, both the 
transistors Mpr and Mnr will serve as ON, and this on resistance will achieve the 
function of Resistance Rf. 

[0036] The gain when setting the value of load-carrying capacity CL to 150pF in the 
amplifying circuit of drawing 7 at drawing 10 and the simulation result of the frequency 
characteristics of a phase are shown. Compared with the case where there is no 
resistance Rf, by forming Resistance Rf shows that the phase margin is improved 
sharply. 

[0037] Moreover, when the signal output terminal OUT is cut with load-carrying 
capacity CL in input conversion offset voltage detection mode etc. as mentioned above, 
and the value of load-carrying capacity CL becomes small with 2pF equivalent, the 
phase margin acquired as shown in drawing 11 becomes small. To this, by using the 
phase compensation capacitance Cf together with 0.5pF, for example to the extent that 
it is small, as shown in drawing 12 , load-carrying capacity also with big, small 
load-carrying capacity can also secure the phase margin big [ both ]. 
[0038] As shown in drawing 13 , the phase margin decreases a little that capacity is 
small according to concomitant use of the phase compensation capacitance Cf at the 
time of a mass load. Only when the signal output terminal OUT is cut from 
load-carrying capacity CL and load-carrying capacity CL becomes small with 2pF 
equivalent in input conversion offset voltage detection mode etc., drawing 14 shows the 
4th example of the amplifying circuit which closed Switch SWC by forming the switch 
SWC by which the series connection was carried out to the phase compensation 
capacitance Cf, in order to improve this point. When according to this Switch SWC is 
connected between a node with transistors Mn2 and Mn3, and Capacitor Cf and 
load-carrying capacity CL becomes small, this switch SWC is closed. The original phase 
margin by this invention is also securable with this. 

[0039] The signal line of a liquid crystal display is expressed by pi mold model as shown 
in drawing 15 etc. from a simple capacity model which was mentioned above. Like pi 
mold model, even if the resistance component RL is included in the load, frequency 
characteristics hardly change so that clearly from the simulation result shown in 
drawing 16 . 

[0040] The simulation result when inputting a square wave into drawing 17 as an input 



14 



JP11-150427 



signal electrical potential difference with the voltage follower configuration which 
returned from the outgoing end (drain of transistors Mn3 and Mp3) of the output 
magnification stage of the amplifying circuit shown in drawing 7 to signal input 
terminal IN- of a negative side is shown. In the amplifying circuit of drawing 7 , the 
slew rate of the start is determined by the value of the current supplied from a 
transistor Mp3, and the load capacity value CL, and since the current supplied from a 
transistor Mp3 is small, sufficient slew rate is not obtained. 

[0041] About this point, the slew rate of the start is improvable by detecting having 
changed the input signal electrical potential difference of an amplifying circuit to the 
forward side, and making the output current of the transistor Mp3 which supplies the 
bias current of an output magnification stage increase. 

[0042] Drawing 18 is the 5th example of an amplifying circuit in which the slew rate of 
the start has been improved by this principle. This amplifying circuit It detects that the 
input signal electrical potential difference changed with transistors Mn4 and Mp6 to 
straight polarity. When an input signal electrical potential difference is changed to 
straight polarity, a transistor Mp7 is made to turn on. It is the transistor Mp5 which has 
determined the gate bias voltage of a transistor Mp3 for the current supplied from a 
current source IL and by which diode connection was made with the configuration 
which enlarges a sink and gate bias voltage of a transistor Mp3. 

[0043] If the circuit of drawing 18 is explained more to a detail, a transistor Mp6 
constitutes a current source and the gate is connected to the drain and the gate of the 
transistor Mp5 for bias current decision. The gate is connected to the drain of 
transistors Mn4 and Mp6, the source is connected to the drain and the gate of the 
transistor Mp5 for bias current decision, and, as for the transistor Mp7, the drain is 
connected to the constant current source IL. 

[0044] Here, in order to simplify explanation, a transistor Mn 4 and the transistor Mn 1 
of the input magnification stage 2 presuppose that the same size (W is the channel 
width of an MOS transistor and L is the channel length of an MOS transistor), i.e., W/L, 
is the same. Moreover, size Mp6 of a transistor Mp6 (W/L) Size Mp4 of the current 
source transistor Mp4 of the input magnification stage 2 (W/L) Suppose that they are 
0.6 times. When the electrical potential difference impressed between signal input 
terminal IN+ and IN- is zero or negative (i.e., when the electrical potential difference of 
signal input terminal IN+ by the side of forward is lower than the electrical potential 
difference of signal input terminal IN- of a negative side), the current below one half of 
the current supplied from a transistor Mp4 flows to a transistor Mn 1, and the current 
of this transistor Mn 1 is copied to it by the transistor Mn 4. 
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[0045] The current supplied from a transistor Mp6 here is 0.6 times the current 
supplied from a transistor Mp4, since it is larger than the current which flows to a 
transistor Mn 4 in this case, the drain electrical potential difference of a transistor Mp6 
becomes high, and since it becomes off [ a transistor Mp7 ], the current supplied from a 
current source IL is not added to a transistor Mp5. 

[0046] On the other hand, when the input signal electrical potential difference 
impressed between signal input terminal IN+ and IN- is more than an electrical 
potential difference of predetermined straight polarity that is, a current with the 
electrical potential difference of signal input terminal IN+ by the side of forward larger 
[ the current supplied to a transistor Mn 1 from a transistor Mp4 beyond a 
predetermined value from the electrical potential difference of signal input terminal IN- 
of a negative side when high ] than 0.6 times flows, and the current of this transistor 
Mn 1 is copied by the transistor Mn 4. 

[0047] Here, since it is smaller than the current which the current supplied from a 
transistor Mp6 is 0.6 times the current supplied from a transistor Mp4, and flows to a 
transistor Mn 4 in this case, the drain electrical potential difference of a transistor Mp6 
becomes low, and a transistor Mp7 serves as ON. Since the current supplied from a 
current source IL by this is added to the transistor Mp5 for bias current decision 
through a transistor Mp7, the electrical potential difference between the gate sources of 
a transistor Mp5 becomes large, and the current supplied from a transistor Mp3 also 
becomes large. 

[0048] Thus, since it can control so that the current supplied from the transistor Mp3 of 
the output magnification stage 3 becomes large when an input signal electrical potential 
difference changes to straight polarity, the slew rate of the start is improvable. 
[0049] The voltage follower configuration which returned from the output (drain of 
transistors Mn3 and Mp3) of an output magnification stage to drawing 19 at signal 
input terminal IN- of a negative side in the amplifying circuit which has improved the 
slew rate of the start shown in drawing 18 shows the simulation result when inputting a 
square wave as an input signal electrical potential difference. Here, v2 is the output 
voltage (drain electrical potential difference of transistors Mp3 and Mn3) of the output 
magnification stage 2, and vo is the electrical potential difference of the signal output 
terminal OUT. it turns out that the falling property and the property of the until 
[ comparable ] start are improved. 

[0050] Since the resistance circuit Rf and load-carrying capacity CL constitute the low 
pass filter (henceforth LPF), vo is in them to v2 with the time constant tau (=Rf-CL). 
Usually, what is necessary is just to make a time constant tau become 1/5 or less [ of a 
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predetermined period ] in LPF formed of resistance and capacity, in case the amplifying 
circuit of this invention is applied to the liquid crystal display drive circuit where a 
signal level changes for every predetermined period, since about 5 times [ of a time 
constant ] time amount is the need at SETORINGU. 

[0051] As shown in drawing 19 , the time delay of the electrical potential difference vo of 
the signal output terminal OUT to the output voltage v2 of the input magnification 
stage 2 can be made small, and a predetermined SETORINGU property can be satisfied 
to do in this way. the drive period of a signal level [ in / specifically / a liquid crystal 
display drive circuit ] - about 20microsec it is - since -- what is necessary is just to 
make the value of the resistance circuit Rf into less than [ 50kohm ], when 50pF - about 
lOOpF is assumed as load-carrying capacity CL 

[0052] Since the signal line of a liquid crystal display changes also according to the size 
of a display, or the quality of the material of a signal line, it is desirable to choose 
Resistance Rf as the optimal value according to these. The example for making 
resistance Rf into the optimal value at drawing 2020 - drawing 22 is shown. 
[0053] Drawing 20 between the outgoing end (drain of transistors Mn3 and Mp3) of an 
output magnification stage, and the signal output terminal OUT Two or more resistance 
RflO, Rfll, and Rfl2 and - from which resistance differs are arranged in juxtaposition 
through switches SW10, SWll, and SW12 and --. It is the example of the amplifying 
circuit which chose the value of Resistance Rf by [ of switches SW10, SWll, and SW12 
and ] controlling closing motion. 

[0054] In addition, resistance is made the same and you may make it choose the value of 
Resistance Rf in drawing 20 by the thing of resistance RflO, Rfll, and Rfl2 and - for 
which switches SW10, SWll, and SW12 and the number of parallel connection of the 
resistance by closing motion of - are changed. 

[0055] While drawing 21 arranges at a serial two or more resistance RflO, Rfll, and 
Rfl2 and - from which resistance differs between the outgoing end (drain of transistors 
Mn3 and Mp3) of an output magnification stage, and the signal output terminal OUT It 
is the 7th example of an amplifying circuit in which arrange switches SW10, SWll, and 
SW12 and - in juxtaposition at each resistance RflO, Rfll, and Rfl2 and and the 
value of Resistance Rf was determined by [ of switches SW10, SWll, and SW12 and •■ ] 
controlling closing motion. 

[0056] In addition, resistance is made the same and you may make it choose the value of 
Resistance Rf in drawing 21 by the thing of resistance RflO, Rfll, and Rfl2 and - for 
which switches SW10, SWll, and SW12 and the number of series connection of the 
resistance by closing motion of are changed. 
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[0057] In case drawing 22 integrated-circnit izes an amplifying circuit, it is the 8th 
example of an amplifying circuit in which it was made to realize these resistance RflO, 
Rfll, and Rfl2 and one or more inner resistance of - because only the layer of metal 
wiring changes so that two or more resistance RflO, Rfll, and Rfl2 and - may be 
beforehand formed on the chip and resistance Rf may become the optimal according to a 
liquid crystal display panel. 

[0058] Drawing 23 is rail-to-rail type which is the 9th example and applied this 
invention to the large amplifying circuit of inphase input voltage range. An amplifying 
circuit is shown. The 1st differential amplifying circuit which according to this the input 
magnification stage 2 is constituted by the differential pair and the source Ib2 of a bias 
current by transistor Mpll and Mpl2, and has inphase input voltage range in the Vss 
side, It is constituted by ****** and the source Ibl of a bias current with transistors 
Mnll and Mnl2, and consists of the 2nd differential amplifying circuit which has 
inphase input voltage range in the Vdd side, and current Miller circuit constituted from 
a transistor Mpl4 thru/or Mpl7. Thereby, the output current of the 1st differential 
amplifying circuit and the current output of the 2nd differential amplifying circuit are 
turned up and added in current Miller circuit. Here, transistors Mnl4 and Mnl5 are 
operating as an active load. 

[0059] In the amplifying circuit of the above-mentioned configuration, if the input 
voltage IN by the side of the high input voltage Vdd, i.e., an electrical potential 
difference, is impressed to the input magnification stage 2, the 1st differential 
amplifying circuit which becomes with transistors Mnll and Mnl2 will become active. 
On the other hand, input voltage IN is low, namely, when it is in an 
electrical-potential-difference Vss side, the 2nd differential amplifying circuit becomes 
active. That is, even if input voltage IN becomes the Vdd or Vss side, in order for either 
the 1st or the 2nd differential amplifying circuit to operate, the large input 
magnification stage 2 of the input common-mode-voltage range is realized. Although a 
signal path when input voltage IN becomes the Vdd side becomes longer than a signal 
path when input voltage becomes the Vss side and the time delay difference by this 
arises with this configuration, considering the working speed of the usual amplifying 
circuit for a- Si (AMOFUFASU silicon) TFT-liquid-crystal display drive circuits, this 
time delay difference is small and the effectiveness of this invention does not change. 
[0060] Drawing 24 shows the 10th example of the rail Thu rail mold (rail-to-rail type) 
amplifying circuit which applied this invention to the large amplifying circuit of inphase 
input voltage range, according to this - the input magnification stage 2 - a transistor 
Mpl - the differential pair by 1. and Mpl2, and Mp2 - the source of a differential pair 
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by 1. and Mp22 is carried out in common, and an input signal impresses the gate of 
transistors Mpll and Mpl2 having the gate of transistors Mpl3 and Mpl4 - a 
transistor Mn 1 it connects with the output of the differential amplifying circuit which 
consists of differential pairs by L and Mnl2. Moreover, the operating point of the output 
of the differential amplifying circuit which consists of differential pairs by transistor 
Mnll and Mnl2 is set as the electrical potential difference on which transistor Mp21 and 
Mp22 operate. 

[0061] Since transistor Mp21 and Mp22 operate through the differential amplifying 
circuit which consists of differential pairs with Mnll and Mnl2 transistor even if input 
voltage approaches the Vdd side and transistors Mpll and Mpl2 turn off by this 
configuration, the large input magnification stage 2 of the input common-mode-voltage 
range is realized. Although only the time delay of a differential amplifying circuit 
becomes late with this configuration compared with actuation when the part which 
passes through the differential amplifying circuit which consists of differential pairs 
with transistors Mnll and Mnl2, and input voltage approach the Vss side when input 
voltage becomes the Vdd side, considering the working speed of the usual amplifying 
circuit for a SiTFT liquid crystal display drive circuits, this time delay difference is 
small and the effectiveness of this invention does not change. 

[0062] Although premised on the amplifying circuit of an a-SiTFT liquid crystal display 
drive circuit, since two or more signal lines of a panel drive by time sharing by one 
amplifying circuit, the example shown in drawing 23 and drawing 24 requires the 
amplifying circuit which operates at the ********** io or more time Li high speed of an 
a-SiTFT liquid crystal display drive circuit in the amplifying circuit of a Poly-SiTFT 
liquid crystal display drive circuit. For this reason, it becomes impossible to disregard 
the time delay difference by the input voltage produced in the large input magnification 
stage of inphase input voltage range unlike the time of the amplifying circuit for 
a-SiTFT liquid crystal display drive circuits, and it serves as degradation of the phase 
margin. This can shorten time amount which passes Mp21 and Mp22 by the time 
amount to which a RF signal component passes Mpl6 and Mpl7 in drawing 25 , and 
drawing 26 by adding the feedforward path containing a capacitative element to an 
output magnification stage from the differential amplifying circuit output which 
consists of differential pairs with the transistors Mil and M12 added in order to extend 
input common mode voltage, as shown in drawing 25 and drawing 26 . Thereby, a time 
delay difference can be eased. 

[0063] By drawing 25 and drawing 26 , bias voltage Vb was impressed to the gate of the 
transistor Mpl3 which constitutes the source of a bias current of an output 



19 



JP11-150427 



magnification stage through Resistance Rff, and, more specifically, the feedforward path 
by capacity Cff2 is added to the gate of a transistor Mpl3 from the gate of a transistor 
Mpl5. Furthermore, the gate is [ the magnification transistor Mn 13 of an output 
magnification stage ] common, it transposes to transistor Mnl3a by which the cascode 
configuration was carried out, and Mnl3b, and the feedforward path by capacity Cffl is 
added between the source of transistor Mnl3a, the node of the drain of transistor 
Mnl3b, and the gate of a transistor Mpl4. Even if input voltage changes to a high speed, 
since this configuration acts to an output magnification stage as the feedforward of the 
component with the high frequency of a changing point through these capacitive 
feedforward path, by it, it can ease the time delay difference by the input voltage 
produced in the large input magnification stage of inphase input voltage range. 
[0064] In addition, in drawing 25 and dra w in g 2 6 , although Resistance Rff is used for 
feedforward path formation of GETOHE of a transistor Mpl3, as shown in drawing 27 , 
the on resistance of a field-effect transistor Mff may be used. 

[0065] moreover - drawing 28 - being shown - as - drawing 26 " being shown - an 
amplifying circuit - an input signal an electrical potential difference " forward a 
side -- having changed - things - detecting - an output - magnification - a stage - 
three - a bias current - supplying - a transistor Mp - 13 - the output current - 
increasing making - bias voltage - (-- Vb ■•) - a control circuit - being also 
combinable . Since the electrical potential difference which becomes IL2xRff by adding 
through the resistance Rff added in order not to add directly bias current IL2 which 
detects and adds having changed the input signal electrical potential difference to the 
forward side to the bias current Ibl of an amplifying circuit but to establish a 
feedforward path at this time, as the dotted line showed to drawing 2828 is built over 
Resistance Rff, the gate source electrical potential difference of a transistor Mp3 can be 
enlarged by small bias-current IL. That is, when an input signal electrical potential 
difference is changed to a forward side, the big output current can be supplied with a 
transistor Mpl3 by small bias current IL. 

[0066] The bias voltage (Vb) control circuit constituted by transistors Mnl6, Mp32, 
Mp33, and Mp34 and current sources IL1 and IL2 makes the output current of the 
transistor Mpl3 which detects this and supplies the bias current of the output 
magnification stage 3 increase in the amplifying circuit of drawing 28 , when input **** 
is sharply changed on a high electrical potential difference from a low electrical 
potential difference. This control circuit is connected to the differential pair list by 
transistor Mnll and Mnl2 which have been prepared in order to extend inphase input 
voltage range at the transistor Mpll prepared in juxtaposition at the differential pair by 



20 



JP11-150427 



transistor Mpll and Mpl2, and the differential pair by Mpl2 through the amplifying 
circuit which consists of active loads with transistors Mpl4-Mpl7. The output of this 
differential pair is impressed to the gate of the transistor Mn 16 which is the input of 
said control circuit. For this reason, delay will be produced, by the time this control 
circuit operates and it increases the output current to change of input voltage. In the 
differential pair list by transistor Mnll and Mnl2 which have been added in order that 
this delay may extend inphase input voltage range, as shown in drawing 29 By forming 
capacity Cf£3 between the output of the transistor Mn 12 which is the output of the 
amplifying circuit which consists of active loads with transistors Mpl4 and Mpl7, and 
the output of the transistor Mn 16 which is an input voltage change detection section 
output Since it acts to an input voltage change detection section output as the 
feedforward of the change of input voltage through capacity Cff3, it can ease. 
[0067] The function of the amplifying circuit for liquid crystal display drive circuits is 
shown in drawing 30 . Common electrical potential difference Vcom impressed to the 
common electrode side of a liquid crystal cell as shown in drawing 30 It is made a fixed 
electrical potential difference. This electrical potential difference Vcom It is made 
criteria and is a signal level VRGB. When making it periodically reversed, a liquid 
crystal display drive circuit It is Vcom about the RGB code inputted as shown in 
drawing 3030 . Forward side D/A-converter DAI which carries out digital to analog 
conversion to the electrical potential difference by the side of forward, Vcom The 
amplifying circuit AMP for 2 inputs where the electrical-potential-difference variability 
regions of the input for amplifying the output voltage of the D/A converter of negative 
side D/A converter DA2 which carries out digital to analog conversion, and a these 
forward side and a negative side differ is needed for the electrical potential difference of 
a negative side. Moreover, as that function, when [ at which the output of one D/A 
converter is inputted ] amplifying, as for this amplifying circuit for 2 inputs, it is 
required that the amplifying circuit which inputs the output of the D/A converter of 
another side should be off. 

[0068] Drawing 31 is the 15th example which applied this invention to the amplifying 
circuit for 2 inputs where the input signal electrical-potential-difference range 
mentioned above differs. This amplifying circuit for 2 inputs is the configuration that 
there are two magnification stages, and an input magnification stage is the common 
electrical potential difference Vcom. The forward side amplifying circuit which receives 
and has the input signal electrical-potential-difference range by the side of forward, 
Common electrical potential difference Vcom The negative side amplifying circuit which 
receives and has the input signal electrical-potential-difference range of a negative side, 
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a forward side and a negative side it consists of the 1st and 2nd switches SW20 and 
SW21 for choosing actuation of a forward side and a negative side amplifying circuit 
with the selection signal POL which chooses whether the output of which D/A converter 
is inputted. 

[0069] A forward side amplifying circuit is constituted by the 1st current mirror which 
consists of the 1st current source Ibl which gives a tail current to the 1st differential 
transistor pair constituted by transistors Mn41 and Mn42 and the 1st differential 
transistor pair, and transistors Mp44 and Mp45 by which the current input edge and 
the current outgoing end were connected to the 1st two outgoing end (drain of 
transistors Mn41 and Mn42) of a differential transistor pair, respectively. A negative 
side amplifying circuit is constituted by the 2nd current mirror which consists of the 
2nd current source Ibl which gives a tail current to the 2nd differential transistor pair 
similarly constituted by transistors Mp41 and Mp42 and the 2nd differential transistor 
pair, and transistors Mn44 and Mn45 by which the current input edge and the current 
outgoing end were connected to the 2nd two outgoing end (drain of transistors Mp41 
and Mp42) of a differential transistor pair, respectively. 

[0070] The 1st switch SW20 is connected between the 1st two outgoing end of a 
differential transistor pair, and the 2nd switch SW21 is connected between the 2nd two 
outgoing end of a differential transistor pair. 

[0071] Moreover, an output magnification stage is constituted by transistors Mp43 and 
Mn43, and a resistance circuit is constituted by Resistance Rf. 

[0072] In order to explain actuation of the amplifying circuit for 2 inputs shown in 
drawing 31 , the case where the output of a negative side D/A converter is first inputted 
into a negative side amplifying circuit is considered. At this time, "0" is given to a 
selection signal POL and a switch SW20 has ON and a switch SW21 in an off condition. 
The output voltage of a forward side D/A converter is the common electrical potential 
difference Vcom, although it is unfixed. Since it is high, the gate voltage of a transistor 
Mn 1, i.e., the output voltage of the output magnification stage of an amplifying circuit, 
is Vcom. A transistor Mn 42 becomes low with an ON state. Moreover, since a switch 
SW20 is ON, the transistor Mp45 also serves as diode connection. 

[0073] on the other hand, the current supplied from a current source Ibl has transistors 
Mn42 and Mn41 - it is - it flows through both to the transistors Mp44 and Mp45 by 
which diode connection was made, and the current generated according to the ratio of 
size (W/L) twice the size of transistors Mp44 and Mp45 and the size (W/L) of a transistor 
Mp43 is supplied from a transistor Mp43 as a bias current of an output magnification 
stage. 



22 



JP11-150427 



[0074] That is, when inputting the output of the D/A converter of a negative side, it will 
operate in the state of the connection shown in drawing 32 . This is completely the same 
as the circuit connection which how to give the bias current of the output magnification 
stage 3 differed, and also was shown in drawing 7 , and it is clear that its phase 
compensation capacitance is not needed to the extent that it seems that drawing 7 - 
drawing 9 explained, but Resistance Rf can realize operational stability. Therefore, 
since the chip areas which were required of phase compensation capacitance are 
reducible, cost can be reduced. 

[0075] When inputting the output of a forward side D/A converter, a P channel MOS 
transistor and an N-channel metal oxide semiconductor transistor only completely 
become reverse, and fundamental actuation is the same as the case where the output of 
a negative side D/A converter is inputted. 

[0076] Moreover, it is effective in the ability to set up the bias current of an output 
magnification stage easily by short-circuiting with a switch between the outputs of the 
differential transistor pair of the amplifying circuit which is not used in this way. 
[0077] Drawing 33 is the 16th example of the amplifying circuit concerning the 
modification of drawing 31 . The transistor Mp46 which generates the current for giving 
the bias current of an output magnification stage adaptively to the 1st current mirror of 
a forward side amplifying circuit with reference to the current of a transistor Mp44 is 
added. The transistor Mn 46 which generates the current for giving the bias current of 
an output magnification stage adaptively to the 2nd current mirror of a negative side 
amplifying circuit with reference to the current of a transistor Mn 44 is added. 
[0078] Moreover, the 3rd and 4th switch SW22 and SW23 for controlling turning on and 
off of the current sources Ibl and Ib2 of a forward side amplifying circuit and a negative 
side amplifying circuit, The 5th switch SW24 inserted between the drains of a transistor 
Mp46 and the current input edges of the 2nd current mirror which are the 2nd current 
outgoing end of the 1st current mirror, The 6th switch SW26 inserted between the 
drains of a transistor Mn 46 and the current input edges of the 1st current mirror which 
are the 2nd current outgoing end of the 2nd current mirror is added. The added 
switches SW22-SW26 as well as switches SW20 and SW21 are controlled by the 
selection signal POL. 

[0079] Moreover, an output magnification stage is constituted by transistors Mp43 and 
Mn43, and a resistance circuit is constituted by Resistance Rf. 

[0080] In order to explain actuation of the amplifying circuit for 2 inputs shown in 
drawing 33 , the case where the output of a negative side D/A converter is first inputted 
into a negative side amplifying circuit is considered. At this time, "0" is given to a 
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selection signal POL and switches SW20, SW23, and SW25 have ON and switches 
SW21, SW22, and SW24 in an off condition. According to a switch SW22 being off, the 
current supplied from a current source Ibl will not flow to transistors Mn41 and Mn42, 
but the difference input transistors Mn41 and Mn42 which constitute a forward side 
amplifying circuit will be in an OFF state. Moreover, since a switch SW23 is ON, the 
current supplied from a current source Ib2 flows to transistors Mp41 and Mp42, and a 
negative side amplifying circuit operates. 

[0081] A transistor Mn 46 here with the switch SW20 which similarly serves as ON 
through the switch SW25 which is made to generate the current which referred to the 
current which flows to a transistor Mn 44, and serves as ON It flows to the transistors 
Mp45 and Mp44 by which diode connection was made. The current generated according 
to the ratio of size (W/L) twice the size of transistors Mp44 and Mp45 and the size (W/L) 
of a transistor Mp43 is supplied from a transistor Mp43 as a bias current of an output 
magnification stage. After all, when inputting the output of the D/A converter of a 
negative side, an amplifying circuit will operate in the state of the connection shown in 
drawing 3434 . 

[0082] Namely, when an amplifying circuit would be in a steady state in the state of 
connection of drawing 34 , are put in another way and the input signal electrical 
potential difference of the positive/negative of a negative side amplifying circuit 
balances One half of the currents of the bias current from the current source Ib2 of a 
negative side amplifying circuit are the ratios (W/L) Mp46/(W/L) Mp6 of the size (W/L) 
of transistors Mn44 and Mn46. It responds and generates. This Size (W/L) twice the size 
of transistors Mp44 and Mp45 Except that the current amplified by the size (W/L) of a 
transistor Mp43 according to the ratio is supplied from a transistor Mp3 as a bias 
current of an output magnification stage, are completely the same as the circuit 
connection shown in drawing 7 . It is clear that operational stability is realizable with 
Resistance Rf as drawing 7 - drawing 9 explained. 

[0083] Moreover, in a transient to which the forward side input of a negative side 
amplifying circuit becomes larger than a negative side input, since the bias current from 
a current source Ib2 will flow to a transistor Mn 44 through a transistor Mp41 
altogether, the bias current of the output magnification stage supplied from a transistor 
Mp43 can be made into the twice at the time of a steady state. Thereby, the start 
property determined by the transistor Mp43 and load-carrying capacity can be 
improved twice, without raising the power consumption in a steady state. 
[0084] Furthermore, in a transient to which the plus input of a negative side amplifying 
circuit becomes smaller than a negative input, all the bias currents from a current 
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source Ib2 will flow to a transistor Mp42, and will not flow to a transistor Mn 44. 
Consequently, the bias current of the output magnification stage supplied from a 
transistor Mp43 can serve as zero, can reduce the penetration currents which flow from 
a transistor Mp43 to a transistor Mn 43, and can achieve low-power-ization. 
[0085] When inputting the output of a forward side D/A converter, a P channel MOS 
transistor and an Nchannel metal oxide semiconductor transistor only completely 
become reverse, and fundamental actuation is the same as the case where the output of 
a negative side D/A converter is inputted. 

[0086] Thus, by forming Resistance Rf, it can realize operational stability of an 
amplifying circuit, without needing phase compensation capacitance, and chip areas are 
not only reducible, but it can double the start and the falling transient characteristic, 
without increasing power consumption-ization by the steady state. 

[0087] Drawing 35 is the block diagram which used the amplifying circuit of this 
invention for the liquid crystal display drive circuit used for the liquid crystal display 
equipment shown in drawing 36 . 

[0088] A liquid crystal cell 301 is arranged in the shape of a matrix, and the liquid 
crystal display equipment shown in drawing 36 is constituted by the liquid crystal 
display panel 300 from which two or more signal lines 304 and two or more scanning 
lines 305 with which a picture signal is supplied crossed and which they arranged and 
consisted of, the liquid crystal display drive circuit 302 for supplying a picture signal to 
a signal line 304, and driving the liquid crystal display panel 300, and the scanning-line 
selection circuitry 303 which drives the scanning line 305 alternatively. 
[0089] With the latch 222 of the number as the number of pixels required for 1 level 
Rhine which memorizes an RGB code with the display drive circuit same as shown in 
drawing 35 The shift register 221 which transmits the timing pulse which latches RGB, 
With the latch 223 who memorizes further the RGB code memorized by the latch 222 
with the period of 1 level period D/A converter 224 which changes into an analog value 
the RGB code of 1 level Rhine memorized by the latch 223, The RGB code changed into 
analog voltage with D/A converter 224 is inputted, and it consists of drive circuits 225 
for driving the signal line and liquid crystal cell of a liquid crystal display panel. 
[0090] An amplifying circuit 225 is a circuit of the 15th example based on this invention 
shown in drawing 31 in this example. Especially in the amplifying circuit 225, phase 
compensation capacitance is not needed for stabilization of operation as drawing 31 R> 
1 explained. 

[0091] Although drawing 35 explained the example which applied the amplifying circuit 
of the example shown in drawing 31 to the drive circuit 225, of course, the amplifying 
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circuit of other examples may be used for the drive circuit 225. 

[0092] In addition, although the above operation gestalt explained the amplifying 
circuit constituted from an MOS transistor, each transistor can be transposed to a 
bipolar transistor and an amplifying circuit can also be constituted. In that case, what is 
necessary is to transpose the source to an emitter, to transpose a drain to a collector, 
respectively, to transpose W/L to emitter area and just to consider it further, based on 
the gate. 
[0093] 

[Effect of the Invention] In the amplifying circuit which has an input magnification 
stage and an output magnification stage at least according to this invention as 
explained above Since phase compensation capacitance becomes unnecessary to the 
extent that it was indispensable in the conventional amplifying circuit because of 
stabilization by inserting a resistance circuit between the outgoing end of an output 
magnification stage, and the signal output terminal of an amplifying circuit, or it can 
decrease sharply The amplifying circuit which reduces chip areas, is made to reduce 
cost when it integrates, and operates to stability can be offered cheaply. 
[0094] Moreover, the cost of liquid crystal display equipment can also be reduced by 
applying to the liquid crystal display drive circuit which integrated the amplifying 
circuit of this invention. 

[0095] Moreover, in the conventional phase compensation, although the pole frequency 
has improved the phase margin by enlarging the current of an output magnification 
stage since it was proportional to the transconductance of an output magnification stage 
to the mass load, it had become the increment in power consumption. On the other hand, 
by this invention, since the transconductance itself is not related to the frequency of the 
direct pole, phase compensation can be performed by low consumption ****. 



[Translation done.] 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll Drawing showing the basic configuration of the amplifying circuit 
concerning one example of this invention 

[Drawing 2l Drawing showing the equal circuit of the amplifying circuit of drawing 1 
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[Drawing 31 Drawing showing the gain of the amplifying circuit of drawing 1 , and the 
frequency characteristics of a phase 

[Drawing 41 Drawing explaining input conversion offset of an amplifying circuit 
[Drawing 5l Drawing explaining input conversion offset cancellation actuation of an 
amplifying circuit 

[Drawing 61 Drawing showing change of the gain in offset detection mode in case at 
least the amplifying circuit of drawing 1 does not use phase compensation capacitance 
together, and the frequency characteristics of a phase 

[Drawing 7l Drawing showing the 1st example of the amplifying circuit of drawing 1 
[Drawing 81 Drawing showing the 2nd example of an amplifying circuit in which the on 
resistance of a field-effect transistor realized the resistance circuit by drawing 7 
[Drawing 91 Drawing showing the 3rd example of an amplifying circuit in which the 
field-effect transistor used as on resistance by drawing 8 was used also [ switch ] 
[Drawing 101 Drawing for explaining the improvement effect of the frequency 
characteristics by this invention 

[Drawing 111 Drawing showing the dependency over the load-carrying capacity of 
frequency characteristics 

[Drawing 121 Drawing showing the effectiveness of phase compensation capacitance 
concomitant use 

[Drawing 13l Drawing showing the effect to the frequency characteristics of phase 
compensation capacitance 

[Drawing 141 Drawing showing the 4th example of the amplifying circuit which added 
the switch for having entered and carrying out phase compensation capacitance 
[Drawing 151 Drawing showing the condition of having connected the load containing a 
resistance component to the amplifying circuit shown in drawing 7 
[Drawing 161 Drawing showing the frequency characteristics of drawing 15 
[Drawing 171 Drawing showing the transient characteristic of the amplifying circuit of 
drawing 7 

[Drawing 181 Drawing showing the 5th example of an amplifying circuit in which the 
transient characteristic of the amplifying circuit of drawing 5 has been improved 
[Drawing 19l Drawing showing the transient characteristic with which the amplifying 
circuit of drawing 18 has been improved 

[Drawing 201 Drawing showing the 6th example which transformed the amplifying 
circuit of drawing 18 

[Drawing 2l1 Drawing showing the 7th example which transformed the amplifying 
circuit of drawing 18 
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[Drawing 221 Drawing showing the 8th example which transformed the amplifying 
circuit of drawing 18 

[Drawing 231 Drawing showing the 9th example of the amplifying circuit which applied 
this invention to the amplifying circuit of the common mode input **** range 
[Drawing 241 Drawing showing the 10th example of the amplifying circuit which 
applied this invention to the amplifying circuit of inphase input voltage range 
[Drawing 251 Drawing showing the 11th example of an amplifying circuit in which 
improvement in the speed of the amplifying circuit of drawing 23 was timed 
[Drawing 261 Drawing showing the 12th example of an amplifying circuit in which 
improvement in the speed of the amplifying circuit of drawing 24 was timed 
[Drawing 271 Drawing showing the 13th example of an amplifying circuit using the 
field-effect transistor used as on resistance by drawing 26 

fDrawing 281 Drawing showing the 14th example concerning the modification of the 
amplifying circuit of drawing 26 which has improved the transient characteristic 
[Drawing 29l Drawing showing the 15th example concerning other modifications of the 
amplifying circuit of drawing 26 which has improved the transient characteristic 
[Drawing 30l Common electrode voltage Vcom Drawing explaining a function required 
for the amplifying circuit of the liquid crystal display drive circuit when fixing 
[Drawing 3ll Drawing showing the 16th example of the amplifying circuit for 2 inputs 
in which the input signal electrical-potential-difference range concerning this invention 
differs 

[Drawing 321 Drawing explaining actuation of the amplifying circuit of drawing 31 
[Drawing 331 Drawing showing the 17th example of the amplifying circuit concerning 
the modification of the amplifying circuit of drawing 31 

[Drawing 341 Drawing explaining actuation of the amplifying circuit of drawing 33 
[Drawing 35] Drawing showing the liquid crystal display drive circuit which applied the 
amplifying circuit of drawing 33 

[Drawing 361 Drawing showing the configuration of liquid crystal display equipment 
[Description of Notations] 

1 Amplifying circuit 

2 Input magnification stage 

3 -- Output magnification stage 

4 Resistance circuit 

221 - Shift register 

222 223 - Latch circuit 
224 - D/A converter 
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225 Drive circuit 

300 Liquid crystal display 

301 Liquid crystal cell 

302 Liquid crystal display drive circuit 

303 Scanning-line selection circuitry 

304 ■ Signal line 

305 - Scanning line 

Mp- -- N-channel metal oxide semiconductor transistor 

Mn- P channel MOS transistor 

gm- - Transconductance of each magnification stage 

vi ■* Input signal electrical potential difference of an amplifying circuit 

vl - Output voltage of an input magnification stage 

v2 - Output voltage of an output magnification stage 

vo - Output signal electrical potential difference of an amplifying circuit 

Vcom Electrical potential difference of the common electrode of a liquid crystal 

display 

I- - Current source 

Vdd -* 1st power-source potential point 
Vss -- 2nd power- source potential point 
At least Cf- is phase compensation capacitance. 

Cl Capacity component attached to the output terminal of an input magnification 
stage 

CL, CL1, CL2 - Capacity component of a load 

Rl -- Juxtaposition combined resistance of the output resistance of an input 

magnification stage, and the input resistance of an output magnification stage 

R2 - Output resistance of an output magnification stage 

Rf- - Resistance for stabilization 

RL - Resistance component of a load 

IN+, IN --- Signal input terminal of an amplifying circuit 

OUT -- Signal output terminal of an amplifying circuit 
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30 |H3© (a) *5J:U5 (b) ©Hi&K, ffi^t0^4Sr^(t 
fc#^-©S<S*J i OWti © M ^- T'WSEScWtt «r 
%tz.. Jt^©fc*t-Sfet(HlK4^^V^# (Rf=0) 
©M/w-T'/lKfC^'ttSrfiSi^-e^i-. 03© (b) fC^ 

&<5 < eetHl & 4 K J; o T te& $ H 5 if n ^ (c J; <0 it «> 

40 ir^Blfgir^^o 

[0 0 2 8] Sfc, St3t5©firtaM«"C»i, ^2©xK-/V 
JQttftH:, ^Mfl:»Ltgm2/CLiifii^ 
5©-e, m^jig^©m«KSr^:^<'t"2>wi:Jc«tt9fir+a 

[0 0 2 9] i©J:5K*»M©**iai8-C»4, 

so {zm^mnmmmmc i ^itsiass 1 ^wap u-ct «t 
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(Vos) Sr^fLTV^o r©A^«»*7tyMEV 
osfi, #J;tfi|2l4CD (a) Cit^I" J; 5 l-v ^^ir-yho 
ft\*mPSE\i&<o-jje>AJj UrT-fi^teATj) I- A 

t?> ^-r/Hk-C^So BB4© (b) tc^-t-J:5ic s J*ff 

I0 0 3 0J h^JEVosSr^-Y^ 
•fc;W-3fcit>, &5feT'f±ia 5 © (a) \Z7sk-f£?\C®m 
Cht^'f j'fSWl-SWSSrfflVV -Sswi, s 
SW2 SrMV^Ti«<iSlHl^Sr/K/V7 i -v 5 7d- 

ir Vosis*>A»5 «fc 5 fc L (ATimg^ir y h 

K) , SDclii5© (b) 5 fc*-fy7- 

SW1, SW3&Bfl#, JX-f -y^SW2 5rWCT^-7-fer 
s> ht8£EVosiSd>*»ofc^J|Chdsjj)ffilBlgS©te*OA 
7J (R(BAA) fcit?dfcA«J:5KSBftSr*jL5rt 
T% A^^^-7-fe-y hVosSr* + Vfe/ui-5*jfeSri: 

[0 0 3 1] r©<t oKAt)&m-7-te*y bWZ*** 
-lr/wco/c«){c:ii v @so (a) <D*7-t v h«J£1&£n<0 

f SW4lcJ:9M$ix-CV^ 0 
[0 0 3 21 :©A*KHt7t ? l-«E*t 

(a) ffl*7t^ h®EE^-=e— K-ef±Hl<Oli*@lHlK 

■fe y h«ffi«l*P^~ K© J: 5 lcffc3&W*:*fflf£*C Ld? 
/hS<*ofc««»cj*j6UT, Hl«PKHiiaft-C*i-J:5 

its- tt«*«*«fti-«rfc39«-C#a. r 
©»fi\ -&*B««^*C f (40sj;ttfO. 5 P Fi^fc 

[0 0 3 31 IkKs 13 7 ~EI 2 2 §r#HB LTE1 1 

*nii5r±*i*B«« J 2«©*j«T?*>t». ^fth 5? 

»*«J*t5h7Vi;^*Mpl, Mp 2 b&mWih? 
>i?Xftt\Z7—/un,m$: J *Z.Z> h7V^^Mp 4K 

fc hyy^^Mn 1 , Mn2l:J:5*wyh5 7-*> 



(6) 

/<? 

&45A**«ai, h?y^#Mp3, MnSlcJ: 

5^y7M^y • hy^i?x?m*tt>ti:z>mt>mm 

5„ MpxttPft^MOS h^Vv 5 **, M 

n xiiNft^vMos h^v^^sr^avea-u^-r 

[00341 08 f4, HI 7 ©jgfctR f ©fti? 9 {£ h 9 > 
•^^Mp r , Mn r W*>1g}ft£ffl^f;:tt<g|HlE§<£>3l 
2©A#0iJ£^L-C^S < , rfrlCfcSi, ffi}nlE]S§£fl| 
10 if^Pft^MOS h7^?Mp rtNft 

h 7 ^^Mp 3tMn3©7-K 
ttilTJ^OUT iOMKiSSR*^ h5^?Mp 
riMnr ©y— MittMV ddtVs s Vz^fo^ftife 

[0 0 3 5] 8911. HI 4 i3J:TJ«lll 5 -CtiiBJ LfclfffilH] 

5/^SW4<D«|g^|2l8© h7y^^Mp r, Mn 
r 5 £ 5 K Lfc*«iaK©* 3 © Aflc«**-f . 

20 ~CU#Pl(H]ggte:<fc-5 h7^^MnrOy-hi5S 
-f 9 I N^Lt h?y^^Mp r <D¥— M- 

%yy( ys LKA7J£H5 fc, Mh7y^^Mpr, 
Mnr^tyt^U. ;i©;a-:<1Sttas«tftR f ©tittS: 

[0 0 3 6] EllOtC, E]7©iSM6|II!&lw*J^-C:ftfif& 
*CL©ffi£ 1 5 0 p F (c: Lfct #©?lJ#*J itmffiO 

mmkw&f»*s% =. u — v-s >-i»**r*i-. estR f * s 

[0 0 3 7] ±^LfcJ: 5^A7jm@^-7-fes/ h 

CLiM$^ «MBWK*W**CLO«[*s«jttf2 

ifcte*»!i*'h*<'te*. ;^tMu-cn. ^ixtfo. 5 

[00 3 8] 113 tC^-T i 0 id, gf^/h$ <it> 

tesi«ttc f fcew«BK*^fc^-f ?tswc 

K*if"eflr*m*«s^-ouT«sAff**c L*»fe«i»rs 
*k f«AftlCLimtf 2 P Ft/h$</j:o 
y^-SWC*Ht5J:5lcUfcJ««ig«S 

SWCii h7y-77>?Mn 2tMn3t©;- Ki^r-T 



ftga^l 1-1 50427 



[0039] »if^ x?i~<<om%-m±. ±xEufc«t 

5 iWi|!t ; tf/i'*>?), El l 5 ic^i-i 5 * *§^e 

[0040] B17K, 0 7 fc* Lfclt*III!i&©fcH;*JJ# 
ti^Otb^ffi (F7>'^^Mn3t5J:U ! Mp3©KU' 
-TV) I N-lc4§iS£lSLfc# 

AAUttOv'^i'- v-a >-*£*«r*W% ISI7cDiS 

[0 0 4 1] iroAlw^xtt, t|*S[HlKoA*f§^m 

[o o 4 2 ] Eli 8 1±, rwiSST < i:±*5 9 <dt-a — w 
-hSr*#Ufc*«iag8©J(S5©JH*£«-e*>D, r^if 
4>I[E]Sgfi, H7V^^Mn4, Mp6I^J:5A^t 

3 0-7*- h/MT^SffiSr^L-CV^y-r^— KSBtt 
Ztltc h7>^^Mp 5fc«ttU h7y-^^M P 3 

[004 3] H] 1 8 ©[SIKICOV J: 9 f¥»ctft9§-t-5 

t v h 7 y^^Mp 6 ttmsfcassrfli $ u -t^y— h 

— hdS h7y^^Mn4*)it) t Mp 6©KW ^Klg 

[0 0 4 4] BlWSrlBiWc-rSfcftfc, h7V 

v^*Mn 4 tA77l«*iS2(D t- 7 y^?Mn 1 fillr) 
-■tH'X, OS9W/L (WiiMOSh7y^^Of 

**/MS, LfiMOS h7y-^^©f+^;vf) #1*1 

(W/L) M P 6 li, A*i««»2©««HKh7:'^;** 
Mp 4©t^X (W/L) Mp4 <D0. Gfe-QibZ>t-f 

5« «-§-A^ffl^ i n+. i N-ra^PnAP$^^mffi* s 

faffc«#©t^ o^ij, iEffillrom^Ayj^ I N 
+omffi* 5 Afl!)to(f^-Aytias^i N-rolBE<t9fi^i: 
tfi, h 7 y-^^Mn 1 tc h7y^^Mp 4A>bflt 



[004 5] h7y^^Mp 6^bWi^$tv 

-5m«E»i> h 7 y^^Mp 4 J:9^$^5^;Mco 
0. 6<g-e*>?K rcD^a-ti h7y^^Mn 4Kifah. 

5SIJ;iJ7ct^fc*, h 7 y-^Mp6oKWy 
®EEriSii5< fctj, h^y-^ii'Mpri^tiiifc 
ft. WMMl L^b^^HSmSfElih^^-^^^Mp 

[0 0 4 6] I N + , I N-MKPP 

flp A^m#mffii& s ^©E@'tt»SJEW-tW £ 

oi9 % jEftUoW^A^JC^I N + tD«JBE*^ffi!)© 
m-8-A**^ I N-o®ff<t <OffiMm&>±lK\i*b tfi, 
h7y-^^Mn i i;h7y^^Mp 4 a» ft 
•smSEwo. 6<gJ: 9*#v^8»fta 5 M;ft :©t>7y^ 

1 <DWM& h7y-^^Mn4ia 9 =■ f— £ 

ft5o 

[0047] ;:-c, i-7y^^Mp6i5^MSK 
20 smfifif^ h 7 y-^^Mp 4d»e>0fcl&£ft31tSiE0> 
0. 6{g-C£>9, rcD^-tt h7y^^Mn 4l£jftft 

5««fEJ:!J/h$v^«>» F9y < WMp6©KW'fy 
®EtfM£<fc?K h^y-^^MpTiityt^s, r. 

Mp 7Sr?>L-C/WT^m»fc^:]tffl h 7 y^^Mp 5 

K7jpg£ftSfc£\ h7y^^M P 5©y-h-y- 

[0 0 4 8] A^f§-§-«JE* 5 iE®tti- 

30 mt-rz tz\z.tiiZ)mt®&3<D h7y-^^Mp 3*>b 

[0049] 12 1 9 IC, 1318 ir^ LfcS-ktfS tj <ox;v 
-u- hSr^#Lfcl«<®lHl?S^*5^T. ffl73l«*fIS:©tt| 
73 (h7y-^i?Mn3*5j;t)!Mp3©KWy) 
^fi!)cOff-i-A73^ I N-lC^SfcJfcLfctf/VT 1 -'^ 
^P7«fi£t> A7Jff^mEEt LTJg^StSrA^bfci: 
#oy^i — ->3 y*g*^^-r„ v2iittj^) 

iH®^2(Dai73?BE ( h^v'^Mp 3*3±t/Mn 3 
40 coKu-fvmjE) , v ofiff-i-m^iffi^OUTOmjET* 

[0050] «^iih]?sr f k&ffi&mcLi*i&®mmy 

O^^Ct (=Rf - CD ICJ;<9 v oliv 2»CMLT 
(4. «f!£^<0 5{SSl£©^ffl^-fe: h y r/?\z.&mt£<n 

so (i. r *ffij£<Dmm(D 1 / 5 KAT t ft 5 «fc 5 ^"f- 
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[0 0 5 1] Z(OXo^-t^~kX\ mi 9tc^-TJ;5 

izAxmrnwi 2 ©m**EE v 2 KM-tzm&mtit&^o 

0 m sec ftcDT\ ^W^*C L t LT 5 0 p 

f~i oopFm&*mfeistcm&, i&u^Rf<om. 

[0 0 5 2] ^7 f ^^.7'U-rcDff-i-^fiT f 'i'^7 ,, W 

2 0-EI2 2tc, &fcR f ^*S^ffl^-t-5fcfe<OAfr 

[0 0 5 3] EI20tt, Mfimm&Otiitlffi (f7^ 
7^Mn3, M P 3CKH» iffliiMfOUT 

ffiftffi©g&5«fgfc<Dl£}7CR f 10, R f 11, 
Rfl2, • Sr^.-Y -y^SWlO, SW11, SW12, •••£?> 
LT&^Jt-IElSU S/^SWIO, SW11, SW12, 

-<Dmm*%m-tz> z\ £ k £o-c«taR f oftt^si^-t- 

[0 0 5 4] &4b\ HI 2 0 Cl&^TffiftR f 10, R f 1 

1, Rfl2, •••(Olgfet'ffiSrlll— t y^-SW10, 

swii, swi2, -<Dffim\z£z&m<Dmmmm*$z 

x.5rit% ffifciR f o<it^®^i-5 J; 5^bTt>J; 

[oo5 5] m^n^m^ss ( 

7^Mn3, Mp3fflKKy) i: "fa -§-ffl73ffi-F-0 U T 
kvmiz. &ffliM.(Dmt£ZMm<Dl&tf.R f 10, r f 11. 
Rfl2, -SrK^J^gS^-f-^ir^'bl^ =&ffifetRflO, 
Rfll, Rfl2, -{C^.-r s/^SWlO, SW11, SW1 

2, -SrMJiJ^BaKL, ^ -y^SWlO, SW11, SW1 
2. -(D5SHSrSiJWi-5r<hfcJ:oTffietR f <D-ffl[§r* 
jrrs «fc b \z LfciStSiHi^©^ 7 ©ftfrM-efcSo 

[0 0 5 6] HI 2 1 ^*3l/>Tig©lR f 10, R f 1 

1, Rfl2, -OSetffiSrlSl-i U ^s^SWlO, 

swii. swi2, ■■■<Dmm\z£%&m.(ommmm.$(i*£ 

isri-e, SfetR f J: 5»cLTt>J: 

[0057] hi 2 2 n, mv$iBi&zm&\ni&it-rzm 

\Z. ^#>18§ScW}&nR f 10, Rfll, Rfl2, "Z^y 
y±.\zMf$.VXto$, ^feX^^W^/MafcCT 
StnUttR f &mm\Ctj:Z>£ 5fc, rixfe^efexR f 10, 
Rfll, Rfl2, ••-<£> 5 *>CD— ofc^VMi^^ffiet^ 

[0058] EI 2 3 «\ 319 ©ftfls^jT-fo 9 , PlffiATj 
mjE©ffl©J!£^ti*SlHlK«C^P^ Srigffl Lfcrail-to-ra 
il type OJftUHl&Sr^-ro rtufctsi:. A^ittSfS: 
2fi. h7>"^^Mp 1 1 , Mp 1 2\c£Z>m&)ttb 
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?^Mn 11, Mn 1 2\z£Z>&mMb'U T ^MMM. 

1 b 1 ic J; <9Mf&£}i. V d cUBIKIDtgATJmiE^fflSr 
^-f5^2coMSbi«*SlHl^i:s hyy^^Mp l 4ft 
V^LMp 1 7T-^J&-rS#^VM7-lHlSS£T-1f/&£ 

2 coMl&ig^@&w«iifttB7Ji: uvh? ?-\b\&X 

io 4, Mn 1 5l-±mWlMffik LTdlf LTV^So 

[00 5 9] ±K«fiS;Wii<SlH3Kt-l*5^-C, iav^A^fl; 
JE, Epip^ffiVd d{ai©A^lSEI N^A77l«tB^2tC 
PMP£;fr5i:. F7^Mnl 1, Mnl2t^5 

mi^wsmmmm^T^T-^^h^o :tifc»L 
is, m2<Dmhmm\Bii&&T?'rj7bti:%, bp*>, a 

73«ff I N^Vd dftll^fiV s sWbte'iTh. f£l$Z 

A77PH : SmJ£^ISC»JS:v^A7D*i^B^ 2*511^^^50 r. 
zo (0«^T-fi, A^jWJBE I N#V d dMb &ofcB#(£>{f 

-Si (7 ; e777^v'Pny) TFTfSNIrr-f^T'V 

^!Ei!)iiigSffiii*siHi8gwitif^ai«^b-r5 1 n vmmft 

[0 0 6 0] HI 2 4 fi, P)ffiA73mff^H»J!£v^itt@lEl 
*St-^W*3gfflUfc^-/W • V • (rail-to- 
rail type ) i#*IlH]SgC0SI 1 0 ©ftftWSr^l-. 

xzk. ^mmm2\t. h7^^M P ii, m p 

30 l 2\z£Z>mW}>$kMp 2 1 . Mp 2 2 J; 5il«J*t© 
y— ^^r*ii»CL-C*5«?^ l-7^7^Mpll, Mp 

1 2(D^- H»iA7Jff-§-^^p$tv, h^y-^^Mp 
13, Mpl4©y-Mi, h7^Mnl 1, M 

n i 2\z£%m®ttx*m&£ftzmw)mm®'®<nMjj\z 

^$*UTI^3o *fc. F7y^^Mnl 1 , Mn 1 

2 \z x zmW}ttT*&f&£nzmw>mm\Bi&<vmt)<DW>rE 

yy^'s^vviv 2 i , Mp 2 2^»f^-r5mjE 

[0061] rw^fc^tj. A^mffi^vd dfiytcjfi 

40 ^h7y^^Mp 1 1> Mpl2iSt7LTtMn 
11, Mn 1 2 h7Vv 5 ^^tCj;5M»>fl-T-*^$H5 
^»ta*g|H]&£rtf-LT, l>7^Mp2 1 ) Mp2 
2^ii^-r5W-C\ A73lSlffimJE«SBWJ[£^A^i#ti© 
2^Hm^4a5o r<D*fig-ett, A73^JE* 5 Vd dfflllt 
ftofc^r. h7y^^Mnl 1, Mnl2l:i5f!!i 

Vs s^fcjfi^^fct^roiljf^iclfc^. gfttt*@H]&<D 

®SNfrafc*ltii<ft5^, ii^Wa -S i TFTMr 
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[0 0 6 2] 1212 3X1^13 2 4 ^^Lfc0ijt?»±, a - S 

1 TFT**^^ ^^WKftElgoHMiiaiSSrllWii: 
Lfc#s Po 1 y-S i TFTiSf-f^^WiaiHl 

@IS^J:9l*»td-e«»**t5fc»» a — S i TFTiS 
A^^^^WKMHKOiiBiail^y-l 0^JW±»it 

SJE®H©J£v ^A* Hl«a-C* C 5 A* WEt <fc 5 ®M 
B$IWSfctt. a -S i T¥Tm&"r4*-7\"<Wm\B\'&m 

-ffcirfcSo r*U±, HI 2 5*5«tU50 2 6t^Lfc<fc 5 
Id. ^fBA^mJEfcJElf SfcifctftAP Lfc h 9 
Mil, Ml 2fc±5*»»-C*j«3ix«g»mtt0B& 

fi, Mp 1 6, Mp 1 7&jij©-r*l#IW, 12 2 6 

T?H\Mp2 1, Mp 2 2Sriiiai-5^fMS:M<i-5r. 

[0 0 6 3] .fc&JMtt&fctt* 1212 5*5 J: 2 6 "C 

*Mp 1 3©>y- htJgtfCR f f Sr^LT^-fT^mjE 
Vb£ftl7JPU h7^^Mpl5©y-h*>f>h7 
y-^?Mp 1 3 coy— MC&ftC f f 2(C±57-f — 

OiitS h7^?Mn 1 3*5, y— 

— Yffifc&tlfz- h7^^Mn 1 3 a , Mnl3blC 

**Mn 1 3 b(DKW>©gl^^i: h^V^^Mp 
1 4©y-hiO^C$lC f f 1 Kxzyj—Yy* 

1/ \X*i«I«-<?dfc A^WEfc «fc SiSjiE^PflMSr^fP 
[0 0 6 4] &*5, 1212 5*5 it/El 2 6 T?fi, h?^ 

x^Mp i 3<D-y— Y7*v— 

(Otztb. IS^tR f f fcflivvo****, El 2 7 K^i-<fc 5 

tS^gWH-h^v^^Mf f ©^ffifct-Srffll^Ttft 

[0 0 6 5] 0 2 8 Id^-TJ: 5 t. El 2 6 (C^-T 

iiBIelKt-A^m#-mffi* s iEiBfl^S») L-fcC t L 

•c. m7iti<eis;3<D^-rT^msK^«#&i-5 

*Mp 1 3©ffi#m)ffi£m7JP;*-tt:5/^T*®E (V 
b) ffl$im8&M^*>it3r i-b^tS,, :©Nf, 121 

2 8 tc^T-^ Lit J: 5 K:. ATJfi^-mffi^EfflH-^t!) 
LfcrtSrtfflLtai5^7^S«[ L 2 SritfMa 
ggCDAW TxnU I b 1 tcK^O^-ti-Ts 7-f — 

!7- KSKSr^ttS/t^PxfcgfttR f f &7>LT7JP;t 



75 

SrilcJ;!?, I L 2 x R f f ftsmjE^Jg^R f f K 

A^«#«JE* 5 Efly^^»)L.^^, 
>fT^«6tIL-e. h7^^Mp 1 3ldT*#&tq 

[0 0 6 6] 1212 8<£>tgi|g|H]?glC:te^-C, hfV^^ 
Mnl6. Mp32, Mp33, Mp34, mUM I L 

I, I L 2tCit)1f^^tv5^WT^«JE (Vb) fflfp 
io [a&tt, A#SJ£aM£^llJEri>bS5^®J£KAi*<^ift 

Lfcffrfr, ^ttSr^*BLTtb^ii<iSS3<D^WT^«»K 
£{iyS-r5 h7^^M P 1 3coffl;fjSfltSrtt;&p£-tt 

mtfXhZ h7^7^Mn 11, Mn 1 2lz£Z,m® 

tt&mz, by^vx^Mp i 4~Mp i 7iz£%mW) 

II, Mp 1 2K£?>mWitt\zi£mz.WtV1i: Y^i/V* 
*Mp 1 1 . Mp 1 2\c£ZmWsM\z&m£iX : bo z\<0 

^#©m*#flinK*j»iiii&©A;a-c*>« h^^v 5 ^^ 

20 Mn 1 6coy- h^Mn^ixSo z.<Dtctb^ A;*J®JE© 

-tz>-£x\zmm* j !ktz><, zommtes 1212 9tr^-rj; 
oiz s m&AtimE.mm&fcifztzisbiztoz-xhZ) hv 

y^Mnll, Mn 1 2 K J; SMtbMMU 5 ^ h9 
Vv'^Mp 1 4, Mp 1 7\Z£ZmWl&ffiXm)&£iX 
5ittgII]Sg©ffl;ft-Cfc5 l-7y^^Mn 1 2©ti};*ji 
AtimS^it^Mta^Xh?) h9>"SxfMn 16© 
Utfj©MK:**C f f 3 fcKltSr.it J: 9 s A^SJE 
©8Efcas» §*C f f 3fc/rLTA^^iI^-fk^*q95m 
30 ^3fC7-f— K7*!7 - h'&tlZtzibl&mxZZo 

[0 0 6 7] 1213 01:, StSx-f X7°U-<mW>®&Rl<D 

mm®&<omm&^-r<> 030 ic^-r «t 5 1***-^© 

L, r©flJEVcom fcSJpt UT'ff -S-mflEVRGB fcil» 
6<)tKte$-tt?>^, ®A7 r -f^7 , U"i'^»|HlKfi, 121 
3 0\ZiF-r£ 5tA^^n^RGBffi-§-§rVcom i«?3E 

»D®jEier ^ i^^/u- 7-7- a ^m-r^iEdaD/A^ 

m&DAlt. Vcom J; t)^(R|cDmjEt-r^ *J9 T 
-7-n;/g£&-r5iMHD/A^#l$gDA2 t , rtV^IEffi!] 
40 *J«t^fla©D/AgE!feSg©m^«ES:li«i-5fc«)<D 
A^WWE^b^H^M'iS 2 A^JffiliBlHlKAMP^ 

l-c, -^oD/A^giswm^fcA^-rsiiB-rsi: 

#»4. flil^(DD/Ag?^c7)ttJ^fcA^i-2)ittSIilK^ 

[00 6 8] 121 3 1 it. ±j£ UfcA;ft{§-S§-mjBE&ia©g 
^?>2A^ffl*S<eiH]!Kt^BJS:3gfflL7 v c^l 5075^ 

mx-hz e z.<D2A*>mmi®\Bi®izmm®&2&<Dffii8. 

so A^m-§-m/E«5iaS:ifoiEffl!)ii<S[HlKt, =^>-®EV 
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com ^K\^x&m<DAMm*w£mm*ft^mmt&® 

A-t-S d»«rWl-t-5a*«* POLtit) jEffiMB J; tf* 

-fyfSW20, SW2 1tt«§n5. 

[ 0 0 6 9 1 jEWSitBIsIB&tts h7V^^Mn4 1, 
M n 4 2 \Z «t 0 ft fig $ fti JCE 1 cO^Kj h 9 V * M 

l©*flH|[I b 1 fc, Sl©lfth7y^^M©zo 
©ffl^ffi (h7^^Mn4 1, Mn4 2©KW 
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